cocktail of protease inhibitors (8 jaM pepstatin A, 10 |oM leupeptin, 10 jaM E64, and 5 mM 
EDTA). 



At page 60 line 7: 

An alternative P-secretase assay utilizes internally quenched fluorescent 
substrates to monitor enzyme activity using fluorescence spectroscopy in a single sample or 
multiwell format. Each reaction contained 50 mM Na-MES (pH 5.5), peptide substrate 
MCA-EVKMDAEF[K-DNP] (SEP ID NO: 58) (BioSource International) (50 pM) and 
purified Hu-Asp-2 enzyme. These components were equilibrated to 37 °C for various times 
and the reaction initiated by addition of substrate. Excitation was performed at 330 nm and 
the reaction kinetics were monitored by measuring the fluorescence emission at 390 nm. To 
detect compounds that modulate Hu-Asp-2 activity, the test compounds were added during 
the preincubation phase of the reaction and the kinetics of the reaction monitored as described 
above. Activators are scored as compounds that increase the rate of appearance of 
fluorescence while inhibitors decrease the rate of appearance of fluorescence. 
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HELD OF THE INVENTION 

The present invention related to the field of Alzheimer's Disease, APP, amyloid beta 
5 peptide, and human aspartyl proteases as well as a method few the identification of agents that 
modulate the activity of these polypeptides. 
BACKGROUND OF THE INVENTION 

Alzheimer's disease (AD) causes progressive dementia with consequent formation 
15 of amyloid plaques, neurofibrillary tangles, gliosis and neuronal loss. The disease occurs in 

1 0 both genetic and sporadic forms whose clinical course and pathological features are quite 
similar. Three genes have been discovered to date which when mutated cause an autosomal 
dominant form of Alzheimer's disease. These encode the amyloid protein precursor (APP) 
and two related proteins, presenilis-! (PS1) and presenilin-2 (PS2), which as their names 
suggest are both structurally and functionally related. Mutations in any of the three enhance 
15 proteolytic processing of APP via an intracellular pathway that produces amyloid beta 
25 peptide or the Ap peptide (or sometimes here as Abeta), a 40-42 amino acid long peptide 

that is the primary component of amyloid plaque in AD. Dysregulation of intracellular 
pathways for proteolytic processing may be central to tbe pathophysiology of AD. In the 
30 case of plaque formation, mutations in APP, PS 1 or PS2 consistently alter the proteolytic 

20 processing of APP so as to enhance formation of Af 1-42, a form of the AP peptide which 
seems to be particularly amyioidogenic, and thus very important in AD. Different forms of 
APP range in size from 695-770 amino acids, localize to tbe cell surface, and have a single 
35 C-terminal transmembrane domain. The Abeta peptide is derived from a region of APP 

adjacent to and containing a portion of the transmembrane domain. Normally, processing 
25 of APP at the a-secretase site cleaves the rrudregion of the Ap sequence adjacent to the 
40 membrane and releases the soluble, extracellular domain of APP from the cell surface. 

This a-secretase APP processing, creates soluble APP- a, and it is normal and not thought 
to conmbnte to AD. 

Pathological processing of APP at the p- and v-secretasc sites produces a very 

45 

30 different result than processing at tbe a site. Sequential processing at the p- and y-secretase 
sites releases the Ap peptide, a peptide possibly very important in AD pathogenesis. 
Processing at the ($- and •y-secretase sites can occur in both the endoplasmic reticulum (in 
5€ neurons) and in the endosomal/lysosoma] pathway after reinteraalization of cell surface 
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APP (in all cells). Despite intense efforts, for 10 years or more, to identify ifae enzymes 
responsible for processing APP at the p and y sites, to produce the Ap peptide, those 
proteases remained unknown until this disclosure. Here, for the first tjmc, we report the 
identification 2nd characterization of the p secretase enzyme. We disclose some known and 
some novel human aspartic proteases that can act as p-secretase proteases and, for the first 
time, we explain the rote these proteases have in AD. We describe regions in the proteases 
critical for their unique function and for the fits: time characterize their substrate. This is 
fee first description of expressed isolated purified active protein of this type, assays that use 
the protein, in addition to the identification and creation of useful cell lines and inhibitors. 
SUMMARY OF THE INVENTION 

Here we disclose a number of variants of the asp2 gene and peptide. 

Any isolated or purified nucleic acid polynucleotide that codes for a protease 
capable of cleaving the beta $) secreLase cleavage site of APP that contains two or more 
sets of special nucleic acids, where the special nucleic acids are separated by nucleic acids 
that code for about 100 to 300 ammo acid positions, where the amino acids in those 
positions may be any amino acids, where the first set of special nucleic acids consists of the 
nucleic acids that code for the peptide DTG, where the first nucleic acid of the first special 
set of nucleic acids is t the first special nucleic acid, and where the second set of nucleic 
acids code for either the peptide DSG or DTG, where the last nucleic acid of the second set 
of nucleic acids is the last special nucleic acid, with the proviso that the nucleic acids 
disclosed in SEQ ID NO. 1 and SHQ. ID NO. 5 are not included. The nuclei: acid 
poiymscleotide of claim 1 where the two sets of nucleic acids are separated by nucleic acids 
that code for about 125 to 222 amino acid positions, which may be any ammo acids.The 
nucleic acid polynucleotide of claim 2 that code for about 150 to 172 amino acid positions, 
which may be any amino acids. The nucleic acid polynucleotide of claim that code for 
about 172 amino acid positions, which may be any amino acids. The nucleic acid 
polynucleotide of claim 4 where the nucleotides are described in SEQ. ID. NO. 3 The 
nucleic acid polynucleotide of claim 2 where the two sets of nucleic acids are separated by 
nucleic acids that code for about 150 to 196 amino acid positions. The nucleic acid 
polynucleotide of claim 6 where the two sets of nucleotides are separated by nucleic acids 
that code for about 196 amino acids (positions). The nucleic acid polynucleotide of claim 7 
where the two sets of nucleic acids are separated by the same nucleic acid sequences that 
separate the same set of special nucleic acids in SEQ. ID. NO. 5. The nucleic acid 



